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Introduction 
This project focuses on a methodology for refining 
demand estimate through the improvement of load 
distribution factors in reinforced concrete flat-slab and 
T-beam bridges. The proposed distribution factors are 
supported on three-dimensional (3D) Finite Element 
(FE) analysis. The Conventional Load Rating (CLR) 
method currently in use by INDOT relies on a two-
dimensional (2D) analysis based on beam theory. This 
approach may overestimate bridge demand—the result 
of neglecting the presence of parapets and sidewalks 
present in these bridges. The 3D behavior of a bridge 
and its response is better modeled through a 3D com-
putational model by including the participation of those 
elements. Through a parametric study of the slab and 
T-beam bridges in Indiana, the impact of selected pa-
rameters on demand estimates was estimated, and 
modifications to the current load distribution factors in 
AASHTO were proposed. 












1. Railing height was confirmed as a parameter that 
produced the most drastic change in moment and 
shear demands in bridges with respect to the refer-
ence models. 
2. In both bridge types, railing height increases led to 
moment and shear demand increases in the exte-
rior sections of both bridge types and a reduction in 
interior parts. The same effect was observed with 
the addition of diaphragms in single-span T-beam
bridges only, resulting in reduced moment and shear 
responses in interior girders. 
Implementation 
The following recommendations are presented for con-
sideration and possible implementation. 
• Modification factors were proposed to address 
the limitations of the current procedure. The ob-
jective of modifying available Distribution Factors 
stemmed from INDOT guidance to continue use 
of the BrR platform of 2D analysis to rate bridges 
and evaluate overload vehicle permits.
• Modifications of shear and moment demand for 
interior and exterior strips in slab bridges, and 
exterior and interior beams in T-beam bridg-
es for cases of single and multi-lane loading 
configurations are given in Figure 1. The modi-
fication factors are in terms of the height of the 
concrete railing, width of concrete diaphragm and 
angle of skew. 
• The addition of edge components such as curbs, 
railings, and sidewalks can be a potential rehabili-
tation technique for bridges with borderline load 
rating results in the interior sections of the bridge 
superstructure. Caution should be exercised with 
construction practices. Partial joints, or improper 
reinforcement detailing might result in cracking
due to stress concentrations. 
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